Intestinal ornithine decarboxylase: half-life and regulation by putrescine.
Ornithine decarboxylase (ODC) is the primary rate-limiting enzyme for polyamine synthesis. ODC levels are increased in most tissues, including the intestinal mucosa, by growth-promoting agents. This enzyme has a brief half-life of from 5 to 30 min in mammalian tissues and is regulated by its product; putrescine. The current study examines the turnover and regulation of ODC in the mucosa of the small intestine. With the use of scraped intestinal mucosa from cycloheximide-treated rats, the time course of the decline in ODC activity yielded a half-life of approximately 22 min. Labeling enzyme protein with [3H]difluoromethylornithine (DFMO) resulted in a nearly identical estimation of half-life. ODC activity of mucosa from isolated gut segments stimulated by luminal glycine (0.1-0.4 M) was enhanced 60-100% by 10 mM putrescine administered luminally. Putrescine alone had no effect on ODC. In contrast, 10(-7) M putrescine prevented 80% of the ODC activity stimulated by asparagine in IEC-6 cells (a rat intestinal crypt cell line). The half-life of ODC in unstimulated IEC-6 cells was 20 min and increased to 35 min in cells exposed to 10 mM asparagine. These data demonstrate that ODC of nonproliferating villous cells is regulated differently from the identical enzyme in proliferating crypt cells. Therefore, conclusions regarding mucosal growth should not be based totally on ODC activity from whole mucosa, since it is essentially a measure of only the enzyme present in the villous cells.